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106... MOTOR 

107...TRACKING ERROR SIGNAL GENERATOR CIRCUIT 

108 . .TRACKING SERVO FILTER 

114 . ACTUATOR DRIVER CIRCUIT 

111... MOTOR DRIVER CIRCUIT 

11 3... TRACKING JUMP (X>NTROL MEANS 

A. .. TARGET TRACK ADDRESS 

B. .. CURRENT TRACK ADDRESS 

109...TARGET NUMBER-OF-TRACKS CALCULATING MEANS 

110...NUMBER-OF-STB>S CALCULATING MEANS 

11Z.. DIFFERENCE NUMBER-OF-TRACKS CALCULATING MEANS 
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(57) Abstract: An optical disk device comprises number-of-steps calculating means (1 10) for calculating the number of steps of a 
motor (106) from the target number of tracks of a traverse seek, difiFerence number-of-tracks calculating means (112) for calculating 
the difference number of tracks by which an objective is moved from the target number of tracks and the number of steps, and 
tracking jump control means (1 13) for driving an actuator (104) by the spacing between tracks by applying a control signal generated 
according to the difference number of tracks to an actuator driver circuit (1 14). The motor is driven by the number of steps calculated 
by the number-of-steps calculating means so as to feed a traverse (105), and then a tracking jump of the difference number of tracks 
is carried out to move the objective (103). 



wo 2004/032125 Al IlllllllllllllUllllllillilllllUlllliiliiii 



(57) mVl: 

h ^ — :^ iy'— iH' (D ^m^^ ^ ^ — (10 6) <D ^y:f^^ 
^ ^"r y zr^nn^Wi (110) k . n M^^i^ ^x:^ :^ y 

(1 1 2) t. m^j^^mi^m-5\'^x ±^vfcmmm-^^T ^ ^ 
^ mmm^ (ii4) iz^m-t ^ t ^ v . t ^ ^ =2. — ^ cio 

4) t: Y y y ^ f^Wi-Qm^^^^ V =7 >y if 'J' ^ i^-zfUm^Wt (1 
13) k. Sr#^. v:rWiV^%^^1y^%^\.1t.:^^ vzf"^1t\y ^ 

-i?Srlg«J^-^Sr.^lJ:J;i9h^/^-;^ (10 5) <l:i^ofcm. 
:$:^fc{tb^:y^:^^'i^-Y>'^<^^TV>, M#JU>X (10 3) 



wo 2004/032125 ^ PCT/JP2003/005027 

1 

K ^ -S 

5 rn^^w 
10 ^^m^ 

CD (Compact Disk) -^MD (MmiDisk) ^DVD (Digital Versatile 
Disk) ms l^Jt^cD h^i/ri^^^^S^xV^^i^t-^bX. y'—^coWMh^^^^ 

i^^^^^J^tt. rogg^^ofcr Kv;^tiit*6o-C. ;«7!>:/i5^jz:*3lt5^I!j^<© 

fcofc (^!l;t«i^W5:mi#R^)„ 

#fF:$:mi 

^iS^ps- 1 0 14 1 2-^<^# 
1 0 1 ^HJ^^-^^T^V^i^^— 10 2^. ^T'-f 101 tew— if^^ 



wo 2004/032125 



2 



PCT/JP2003/005027 



1 0 1 <Di|£^[B]tz:^t!i^-^ST^^^3i-i5^ 10 4t. Mmi^i^:^! 0 3 

^XXJ^Ti^f-^::^-^ 1 0 4^3^^^^;^:^ 1 0 1 <D^:^\^iZ.^W}'^mi<^i^W-t 

iy=3e:/^i^— Jjf:7w'/Wi5' 10 8^, 2)^':7^/Vi5^ 1 O 8;5Stii;^-f 

*3j;t>'h7^-«— :^ix~i^Pi(^B#te:^#H/:/Xi O 3;&M4gbTV>S h7s/i5^(DT 

tf^^^l 1 0 i:, ;^-7^iy:/#:tf^^^i l oom:^Jte:^-:5v>T^— i o 6^ 
ig»]^-^S^-i5^iEii)|lIi^l 1 1 i:. ^^-r-So 

20 mi4mi^s h9^<-':^-y—i!^f^li^:^n^tft'f-(:^ii^l0 1(Dh7yt^t.m 

#u^'Xi0 3, *3J:tJ^b7^-<— ;^ 1 0 5 i:<7)^agBl#^^t"o 

1 0 6}*. h^^<-y^iy-t!^m. m^mmLi^ h^v^i-mMmmi. i 



wo 2004/032125 



3 



PCT/JP2003/005027 



!9>-=E— 1 0 6t^l:^Tiy^X^ h^^^—:^ 1 0 5 ^^l&$-B:5Bff;£W|5iL 1 

^tJ:> hy^y^l^^m^Wii^^i^^'t^ (h^5/=¥Vi/;^:7) (^7" it's 9 2)0 

fc{j-^-i5? 10 6 ^mWi^"^. h 10 5 ^^Ib^-^So m 1 4EIt:i{*. 

15 ^/T'^ti-^^^ 110 ;5S^m Lfc:^7" 5/:7"^fe:^-:5VNT. h 10 5 

;iS3;x.•7-5.:7^SjJUTV^;5^^^LTV^5 (;:^-7^5/:7°S 9 3)o -^rUT. StJ^h 

i:^'r>y:fs 9 4). TKl^x5r^#i-5 (;^7^>jy^S 9 5)^ 

n^l^l^^l 0 3^^@^^^5/i^^;lT:^'^r>^>bTV^5^<^^^?'cC-5^7:'-C^ b7^^— 

20 ^i/— jS'^atrj^T-rs (;5<.7-5,:/s 9 6)0 — a# h^2/:J^T Kw;^ad2 
T'fi?^^VN#^, T^^^r..^— 1 0 4tc:<J:o-c>Et#»U':/Xi 0 3 ^ h7 y ^J'l^Ri 

^^^^c:^ff-^^tTV^<o ^1 4EIfe:^Ufc:McoJ^'^. Vyy^Ai^i;^. h^y^^^^ 
25 :7 h»i, h7/^-;^52^«9t^Jtip^$n. ffi«$nTV>s (:^7^5/:/s 9 7)0 -tb 

:i(DX 0 "^—^ 1 0 6;dS 1 :^^v:fxYy^<—:^ 105 ^iH^SEgim. h 
7 ixiJ'MPSD 1 J: 9 Sv^fcfe, 1 0 6 fi h 7 ^y^JTslPSD 1 "C h y^^—y^ 1 



wo 2004/032125 PCT/JP2003/005027 

4 

10 

15 ^ig(D@fl^ 

20 -frnm^n ^^--^ts iMitf-t ^^^cov^yy ^itm t . ±^nm ui^xcd u 

-if h (omm^m-5\,^X. ±W^m ^ <Z) h 7 ^ 

:^<DWM.t^h. T^±y^^no^mhyy^^X<Dhyyi^m^$\-^U ^^tfcl 



wo 2004/032125 



5 



PCT/JP2003/005027 



wo 2004/032125 



6 



PCT/JP2003/005027 



Ti?-fe;^trfTP e^h^ix^T Ki^:^^<fci9. ±fBg# h 7 3/25^*^(7) h 
10 T*©ggii^tF^u ^^WLfcSaUt, ±KJt^^^^:^<5v^T. B-ob7i/=3e 



wo 2004/032125 



7 



PCT/JP2003/005027 



wo 2004/032125 



8 



PCT/JP2003/005027 



15 t^-C^^o 



wo 2004/032125 



9 



PCT/JP2003/005027 



rnt bf^:±lBit^^ffiv^T±lBS— <^ Vvy ^i^^ h*7^:fmt}^^m b. mm 



wo 2004/032125 



PCT/JP2003/00S027 



10 

15 ig-efeSo 

25 '^^:^-t"lllt?fc5o 



wo 2004/032125 



PCT/JP2003/005027 



11 

(b) T*&5o 
10 h ih) T'feSo 

Hi 1 mi-i. ^?&m(Dmm<Dmm s te: j; 53fex ^ ^ i^i^g<^«^^^-r ^ 

15 n—^^—Y (a). *5j;tJ?hv^^— i^'^tf 5^^^^|gi-S7cr-^i'- 
^ (b) -efcSo 



wo 2004/032125 



12 



PCT/JP2003/005027 



TV^-55fcx>r;^^!^ 10 1 ^^m^^iir-ST'-f 10 2^. ^y'^i^-^ 1 0 

1 0 3^^y^^^i^l 0 l(^¥^lR]JC#«j$-^6Ti5'g^zra^— 1 0 4i:. ^ 
#)l^i^Xl 0 3, *3j;t>*Ti{^^^^— 1 0 4tr^7*-r^^ 1 0 KD^^^^iC 
5 tSUiei^Ki Brife(;i'(!fe1^i-5 h 1 0 5 i: . h 7^^—:^ 10 5 ^tlt'f^ ^ ^ 

g 1 0 0 fi. IQlcoVJy^ (Di±W t . i^— if ^ *f 

%i/:/Xi 0 St^fSairO-rnS^, >Et#»w>'Xi 0 S^JS^^febfcSM^fetdS-:? 

10 7-fa-§-±fifeIlI8&l 0 7 i:, h 7 ^y^iXi/ac^— ft-^^HDSSl 0 HmtJ-t^ 
h7iy=ar>^:3i7— '^t■^^^:S-^v^Ts *fi^i^^^Xi O 3^3fe-7^-fX^ l o l(Db 

'^•:fmiis 1 0 8^ifc^i-;5 :?}^':7^/i.'^ i o 8 i:, Yy^^—^ 

20 ^3J;tJ«;^xy^mff-#^^i i o<^tf-^^^;0^b. ^^ttl^ttfc;^^^?/:^ 

|^;/^ft^-^ 10 6 ^Sr]^L^NFtc:^i^W'>'Xi o StrnWir^ Yyyi^t^hn 

tf-^^^1 1 2 t.^#t±l^tl.fc^*m{31^^\N-C0JMt-^S 1 1 S^i^^b. 
^itb^Ti^^^r.-ai—iJ'iZSjIlI^l 1 A\Z.^im-^^t[^^K}T^^=z.:^—^ 1 0 

^>.^^^_jj*;7^^^^ 1 0 8;d^P><Db7 5'=3f:x^K7-Y:/tii;^S 10 8. *fcf4 
h7 5/^>'iJ^i^-Y>':7'0J#^^l 1 3;Ji^?>(^)$iJ#W-^S 113. \z.m^\f^X. T 

^2|llic. ;^->'— ^mc:*5ttS3fex-r;^^ 1 0 icD h^ix^^. 



wo 2004/032125 PCT/JP2003/005027 

13 

0 3. *3J:t>' h^-'^-;^ 10 5. t(Ditm.mmt:^-f-o 

10 i^^5^^araPHT'fc5B^fJeraR§Llfc5V^^imLlt:. :^7^$/y ^. 

"^—^mmm^l 1 iJdf*. ;^xi/:/^ft#^Sl l 0;Os^mbfcJ^7"5/:7°m 
15 1 0 eicmtil.. p^T^y^mtdife—'^' i o 6 ^mm^'^^o 

20 ^y^i^^Y9-( y'mti s 1 0 8 , ^fcit, ±mm^:^mcm-^\' ^xh^^y^i^^ 

IblllS&l 1 4{*. h^y^l^i!f}^^94-:fmtlS 1 O 8 (D±^ ^iZ.}t^]:,f:Lmtl^T 

25 -i-s 1 1 3^^A:fj^ti?>t. T^^z^^-^mmm^i 1 4?^, m^:$:mitm\. 
v^^o/nvi^p^stt^^^oi— >jr 10 4 \z.m:fj u ^^jv'^^xi o 3 ^m^^^mtd 



wo 2004/032125 



14 



PCT/JP2003/005027 



m^i^l^^-Xl 0 3 ;as^gL-CV^S^ h 7 iXi^TKW^ AD 1^5J#i- -So 
b7yiJ'TKi-;^ADi;6^bB^«:^^fh^t- So^^T^y^ictf^^^l 1 Ol*. 

7^^— ;^l 0 5<^^IKi4^ff#L. ^WL.fc^«j»^^-i5^ 1 0 6 (50:^7" 5/ T'^: 

;^ 7^ 5/ T'T* b 7^-?—;:^ 10 5 ^^m^t^mMmm Li^ash^vy^^ia :2|cT'fe s 
^^^tf^^^i 1 2Kx^^m^ti^m^^mii:. 4-t?fc6 (^^v^i/T's 1 1)„ 

T^^yT'S 1 2)0 -^rU-C. i^'iElbiili^l 1 1 :^y'y:fs 1 1 ti::*3V>"C^tl:i 
bfcy^Xi/T'^fcft^— 10 6 ^iZib^^ir. h7/^— ;^ 10 5 SrSlft^-frSo 
m2Eltai. :^-7">^7^mtf#^^l 1 0;5S^Wbf^l;^7^'y7^^^e:^-:5v^T. 

20 LT, St)«h7y^:/iJ^:^>'$'^5 (;^X5'7'S 1 4)0 

^^11 3;5S|i:};^-f-§$!l^|t^S 1 1 3^^:^^V^T. ^^^^Ic^^fdttTiJ'^a.^ 

-i?' 1 0 4^mm^^. >^^i/:/Xi 0 3^^Si$-y:5„ ^2lllte:fi. m^:^Wi: 
25 ff##^ 112 :iS^W l^fcm^^m^m-^^^X, i^^-X l o 3 b ^ 5, 4 
h7 s/=3E^:^^v*^>'7'bfc^^^^LTV^5 (^^T^^yT'S 1 5)o :i(D^. 

mr-t^ i^^vf^ 1 6)0 



wo 2004/032125 




PCT/JP2003/005027 



—:^iy-^(Dnm^^^^s ^-iJ'l 0 6<Dy^y^y■^m^nYW■r^^V^1y^mY 
*fc. ;5^^^g6 0 0 ^^:^3V^TiK^^-efeofc. h 10 5 

15 imm(Dj^m2) 

20 i:. n^uiyXi 0 3. *5j;t)«h7/-^— ;^ 10 5 ^o-figgi^^^-rs-efeSo 

m4|lIicl*DV>T. 2 0 l 2;5S^ffiLfc^^^«{^S 

-:3V^T. h^5'^tc:T:i'-fe;^i-SfcJ60>Pf^w:/Xl 0 3 0V/7 
25 U W-m^tir—>y hfi^b^y=aE^Vi5^K7^:/tH;bS2 0 1 t^^m^-S 

=3e>'i/K7'l'>^l±I;^^lfe^^. 2 0 2(*. h^t^^l^^'^—^y^/^^^ 1 0 8;iS 



wo 2004/032125 




PCT/JP2003/005027 



5 ^—d^mwm!^ 114 \z.mt}-t^o 

K^-f ym:fdmm^^ 2 0 1 J; 19 ±^:^nfc h 9 ^y^l^^ K^-T ■:fmtl S 2 0 

10 i/K^-f :/ffi;^S 1 0 8. fe5V^fiS2 0 1. (D±^^i^Jt-Zfcmtl^T^^^ 
1 0 4^^:TOL^ *fi^i/:/Xi 0 3^-s<':7 h^iirSo 

15 ■rs^a—'^^^'-b-efeSo 

^;*:^tf-^#^ 1 0 9 ^^:*5V^•r. B^b7>yiJ'T Ki/;^AD2 i:. mfth^^'iJ^ 

20 i^i-Sfcifeo. ^-^o^7^5/:/^/5Stf.^$tt. $e>l3:. ^:*:^tl-^^^l 1 
2^^::fc'V^T. S^il^^lci^t. tc:S<3VNT. m^^mi^mW^M 

7"5^:^s 2 Do ^LT, b^y=¥Vi/K7'i'ytfci;^^t^a2 0 l^^:*3V^r. Ji 

25 |ilj^2 0 2(c:R];!]n$tL'5 (;^7"y:/s 2 2)o 

TyzfS 2 3), jS'iPltilHli^ 1 1 ltc:a;«9^ :^Tiy^S 2 1 tc:*3V>-C^|±lbfc 
S2 4)e -^r^^ms Ti5'f^^^-i5^ig«)isIiE&2 0 2tc:j;l9. y^l^^ Y74-:f 



wo 2004/032125 



17 



PCT/JP2003/005027 



S2 5)o 

(;^-7"5/^s 2 7)0 

r(DJ:9^<?> ;*:^Jfe<o?i^^2ic:J:63fex-r^i^igg2 0 o(c*3v^-C{*. b^^^ 

V^T^Lf^l^7^x=3f>'^5^K7-r:^^±l;^S 2 0 1 ^Ti57^^3i— i5rj|gg(,is]gg2 0 
2 {3iRi*Pi-S J; 5 b^^^j, 1 0 6}3:j:«9 1 0 s^^Hofc 

2 0 l;0^e3(^ b7 5'=3{^i^i/K7-r^ffl;tJS 2 0 1 ^ilS-:5V^TT^^:xal— ^ 1 0 

iJ' jc: J; o TIEIS/^ T iJ' -fe ;^ Sr=fT 5 ^ ;5S-C*^ 5„ 

Mrmi^^^^X. 30i(*. hy^y^:yt:fY'^-f^mtiS30 1 a ts 
:/Xl 0 3(Dv'7 hM^mirUl^y<iyy b»S 3 0 1 b ^mt}-t^ h^^y^ 
25 7K:7^yU^^ 3 0 2{*, ^i^l/^/Xl 0 3<??^/:7 h7y=3s^:/iJ^ 

K7-i'::/|±l;^s 3 0 1 a i:. (DJt^^t^#U #m<itT'fc5J:b^s 3 0 2 b^^^ 
5^:7 7 3 0 3te:|Blt$-arSJt^tf-#^^-r*fe5o 



wo 2004/032125 



18 



PCT/JP2003/005027 



-^^-V (a). is^Uhyy<-^^^-^^no:^m^mMir^ya-^^-h 
(b) -efcSo 

*-f> *|-#>v:/Xl 0 3(D>>7 h»^. h 7 K7-l'>^lii:^S 3 0 1 a 

10 itm^M-^m. 3 0 2 Ji. Bf5e<D«::»'^ h 9 y^l^-ifx^^ i^^^ff 5 fci6© h 
7 5/^:^^->^^>':7'-^^s 3 0 2 a Sr. T^^oloi— ^rajiiii^2 0 2tctfci:^-r 

h^ydrVi/:3i7w-ft-^^tl|^l 0 7ft. h^ytJ^filgi:. 5^^^ 

#^^^U ^7 5'^:/:^^i^— >3^:7xr/^;5^3 0 lf±. ^#|V:/Xl 0 3(^i>':7 h 

^'^Xv':7 h»s 3 0 1 b h9y^:^^}^'94-^iiitis 3 o l a 
^ttl;^i-6 (;^-7"5':/s 3 Do -r5^> JtW##^3 o 2(i. _blBFf^^^5>. 
h7!y=3r^j5^i;?^>':/^^fofc^tc:h7iy^>'i5^'i^-2K7^7Ui5^3 0 iX^mt! 
20 $tLS h^iy=^rV^K7'r:/ttl;^S 3 0 1 a l^>^Xv^7 hSS 3 0 1 b i: . 
oJt^^tf-^f -5 5/:?"S 3 2)o ^UT. ^^$/:7t 3 0 3ft. ifc^th#^^ 
3 0 2>6^^<7)Jt^S 3 0 2 b^lEtft-rS >y^S 3 3)^ 

'fm:hS 3 0 1a ^(^Jt^S 3 0 2 b^. y<iy'7T 3 0 3 (3:|5lt^-^fc^f-. 3fe 
25 T'^;^i5'^®3 0 Oft. :J^<Sr||jifeRrtgjfct>t^fC7^jJSo 



wo 2004/032125 



19 



PCT/JP2003/005027 



:/l^^^cS<5v^-c. m^^m^fi^^fi^ (;^X5'7'S4 i)„ ^LT^ hviy^ 
:/^K7-Y>^tfcl;tJ^m^^2 0 i«. _h^UfcJ;5l-. p^Tiy:fssi, S3 2 

5 O^S^ffo-C-ie<DfftiSr^WU ;=^7^i/7'S 3 3^^:*5V^T^■^s/7r 3 0 31C|B1S 
$iir;^Jt^s 3 0 2 b i:. m^>m9\-n^mi 1 2^^:^oV^T^fflLfc^«:. 
^^fflv^T. h'7y^>^\'^^-(ym:hS2 0i^±m-r^ (^■7"y:7^s 4 2)o 

■7"iy7"S4 3), :^P»J|1IS&1 1 ltcj;!9, y^y^y^SA 1 ^^:^oV^T^ttlbf^: 

S4 4)o ^<^^^ TiJ'^^-^ai— i?i^lEli^2 0 2}*. ;^7^i/7'S 4 2^^:*3V^T^ 
^^nfch9y^>^^h^9-{ymtlS 201 (^S':5v>-CT^f^a3i— ^J? 104^ 

h^no (Xt^^xITS 4 5)o 

15 ^'Xl 0 3^iB^h7^/:^^^i^^7y=^:/^5^;rvUTV^5<^•T?. TKV';^lSl#^^ 

iy^y^y:fS 4 7)0 

20 ?t«^l/^Xl 0 3 0v'7 ha (l/>'Xi/:7 hSS 3 0 1 b) ^<D^#Oh7 

^x^>'i/K7-r:/tti;^s 3 Ola t(D\t^^nWU ^mW.xh^itms 302 
3 0 2 b ^fflVMT. h y y^iy-^^ K^-i' 

<bb;^c^-ei5. #^x^;^i5^^. mit<^^(e:^f& bfc. h^y^i^iJ^K^-T 

(^i£(^?f^ii4) 



wo 2004/032125 



20 



PCT/JP2003/005027 



5 ||9EI^^:^3V^-C. 4 0 1 -t^^;^^^— l O 2(D|Hl^Sr:^f l 
0 2^, hv iy^>'iS^-i—^'7 ^ /V'^ 3 0 Itmtl-f-^ h7y^>^}^94^m 
tlS30 1 a t UlyX^yy his 3 0 1 b i:(c£-^\^T. Vv ^y^l^-if zf 
ffi;t)S 3 0 1 a tnm^:yXi o ^coi^-y h»i:(DJ4:^^ff-#u #miB:-Cfe'5 
It^S 4 0 1 ^^-^5/77 3 0 3 tc|Bli:$ii:6tb^f|-##^TfeS„ 
10 ^oJ;5ii::«^^tb5^7^^Xi5^^g4 0 0(7)l!jf^le:ov>T. 

^lOHIft, 3fe7"V^i^^M4 0 ot^J;»9. ^i^i/^Xi 0 3<z)>-:7 hfi^. 
h7 5/^>'i^^K^-rytB;tis 3 Ola t(o\tm^t\-'^ir^:)7^^mm't^-yr2^ 
^^-h (a). *3J;tJ«h7^^-:^iX-iJ^^^T5;^fe^m§^-r§:7n~^^-h 
15 (b) T'fc'So 

:*:||Ji<^?^^(c:j;63te-7^>rXi5'i^m4 0 0{t. WM^AIi:^^. 5fey^^Xi5^1 
0 1 (DmxUWi:i£. b ^^^-;^->— ^TM-b-r^mk^. i o 3 

i^i/:/Xi 0 3<D^yy V-^t, hyy^i^-ifYy^-zf^tiS, 3 o i a t(Diii^^ 
20 tf-^i-5^5£SrU^PJ-t-So 

*-f. :)fe7^^Xi5^^g4 0 0Jj:*5V>TW;. -^B#r* M^-:^trff 5o •r^.e*3t>> 
^i^i/vXi 0 3;Srh7iy=3E^:^i5^^:/$-^> b7/^-:^l o 5 ^@^Lfc;l^tl-C\ 

1 0 l:A^im^-t^t. ^i^l/^'Xl 0 3}±, ^7=Vx^ 1 0 lO 

7^/1^^ 3 0 ld*^)J*, l;*::$>x ^#ii^>'Xi 0 3 ^^i^^ b ^^S^b* 

<D h75/=¥i^:J^K7'f>^W:^S 3 0 1 a i:, hv-y^ 1 I/^/X 1 0 3 

hS^^i-l^^^Xv/7 his 3 0 1 b i;6Stfl;^$ti.5„ L^c;iSoT. hk^ 
th#^^4 0 1 m^^S 10 2 ct i9^#ll/:/Xl 0 3)55 h u—y. bfc h 7 5^ 



wo 2004/032125 



21 



PCT/JP2003/005027 



^^i'^ 3 0 it^^ti-r^ Vyy^iy-^^Y'7'<y^mtiS 3 o l a*5j;t>*i/>'Xv':7 
h4s 3 0 1 b^^>^#-r§ {:^7'y^S^l)^ 
^\z.^ lfc^t|-#^^4 0 1 m^s 1 0 2 J; t) ^#b:rc h 7 y^<D^mt 

3 0 Vvy^i^-ifYy-^zrmtiS 3 0 1 a ^U':/Xi>':7 hfts 

3 0 1b t(Ditm^9}rW-f'^ i:^Ty^S 5 2)„ -^rbT. /^5/:7t 3 0 3f*, Jti 

0 l-d^h(DltmS 4 0 1 ^12lt-r6 {^^ 7^5/^3 5 3)o 

10 y-{^mt}(Dltms 4 0 i^^^y^T 3 0 SKWM^'^fcWt. %f ^ 

4 0 0 f*, h l^—^ ■^•mt'^Wii'^Wi^fi:^. 

15 ~i^<Di^2is:^3iisti-^$tL. ;^7"y:/^#^Sl 1 0^^:*3V^T. ^^m^ti.^ 
S^:2|cm^^:*<5V^T. Blih^iy^Je: 5/=¥:/^;^-v-r5fcJ?)(Z)^— iJ' 10 6 

ix:7°^i(ii»<5VNT. M:5>;*:#c;0stf#$tLS (;^^y:/S6l)o -^bT. h^^y 
=¥>'i^K7-i':/ttl:^'^m^^2 0 i(i. ±3^bfcJ;5^-^ :^'TyzfSb\, S5 

20 2CD^a^=fToT-?:(7)flt^#ttlU ;^X5/7'S 5 3l;i*3V>T^-^5/:7r 3 0 31j:|B 
It^iirfciit^S 4 0 1^. ^:$:#:tf#^^l 1 2;6S^aibfc^^:2|c^t ;§rfflv^ 
b^i/=¥:/i/K7-f >^(±i::bs 2 0 i^ifefifei-5 (;^7^5/::^s 6 2)0 

7^5/ T's 6 3). ^-iJ^HibUlS&i 1 l(c:j;«9> ;^-7=-^y:/s 6 1 ^^*5V^TWf±^bfc 
25 ;^7^5/>^^fc{ts 1 0 6^l^t(j$-&T. h7^-^— xittJ^^f 5 C^T^y:?" 

5 6 4)0 ^(0'4k. T^^^:i^—^mWi^^2 0 2}*. :^y'y:fS 6 2lc:*3V>T^ 
m^titih9y^:^^h^7^-:^mt}S 2 O 1(::S<5V>T. Ti5^^^:r^— 10 4 
^mWi^'^s b<^fT5 (^^T'^'T'S 6 5)o 



wo 2004/032125 



22 



PCT/JP2003/005027 



>'X1 0 3f±B^h7^y^^^:^7y=3eV:/:^>'b-CV^50T^ T Ku:^^#^^ 
(;^7^:y:/S 6 7)e 

1 0 S^HJfebfc^^filT?. T^^J^i^^-iJ' 1 0 2S^lll^fe$'&TSl#bfc^^^V'>' 
Xl 0 3(Z)iX7 hi: (i/>-Xiy:7 his 3 0 1 b) h'7y^>'yy=^94:fm 
;t»S 3 0 1 a tcT^W^tl-^U ^WfiT'fe2)j;l:^S 4 0 1 ^^^ix:7 7' 3 o 3^3: 

10 0 1 ^Mv>-C. m^:^7b^ib h y y^l^^ Yy^ -fWl S 2 0 1 ^lESfeJc^^i- 

K7-r s 2 0 1 t >eis-C'# 5, 

15 imM<onm^) 

y'u^y^mx-h^o ^j:^. mi lla^-^b^v^T. S9iii^ii— ^fct^i+s^-rs^^ 

01 1|1|{J:^3V>T. SOlfi, TiJ'^zx^i— iJr 1 0 4^@jei-5r ^ICJ; t)^ 
ixvX 10 3 ^xh:— K UfcH^^-Cs 1 0 6 J; — ^ISil f 9/^—:^ 

^^^tcW(DV9^y^i^i!^ \^^y-{y'm:fjs 3 0 i a uiyXi^y hAs 3 o 1 b 
t(Ditm^t\-MU W-mmX-h^i^^S 5 O l c Sr^^^y:7T 3 0 3tC|Blt$i±-^ 

25 itm$\-w^mxh^o 

Ml 2Elfi. 00\^iiK). >?fJ^u^/Xi 0 3(Diy7 hi^^^ 

h7 5/^>'iJ^K7-r:/m;^s 3 Ola t<Ditm^tm-r^:^m^mm-t^y^- 



wo 2004/032125 



23 



PCT/JP2003/00S027 



(b) X'h^o 

5 0 3(7)^':7 hits b7iy=¥Vi/K7-f :/ttl:tiS 3 0 1 a ^(Di:h^;Srti-|^i-So 
*fifel^>'Xl 0 Z(D^yy hfti:^ Y7v^^yifY7^^W^S 3 0 1 a 

lt^f|-#^^ 5 0 1 /JS^ l^^-X 10 3 -^it^—JV Y't^fz.^(Oits—^^ K b ^ 
yi5^#^S 5 0 1 a^T^5^^3^— J?)^SI1I^2 0 2 i^:ttl;^-f 6 T^^a.:x. 
10 — i5?l^lij|lIS§2 0 2ftTi>'^a:i^— iJ' 1 0 4^@^5(7)-C> MI&U^Xl 0 3 
fiTjN-yvK^ns (;^-7^5/:^s 7 l)„ It^tf^^^S 0 1 fi. h9y<—:^ 
1 0 5<lr— ^Sgili^6fc:i?)0 h^/-^— ;^i^«9#^S 5 0 1 b 1 0 6 Jz: 

tB;^L, ^— iJ'ioefi. b^x^— ;^3^<9#^s 5 0 1 b^^^^§v^ h^-'-^— ;^ 1 0 

hSS30ib^. hv^y^i^:i^h^7^ym:hS30 1 at^mti-t^ i^y'y 
zfs 7 2)o -r^t, itm^w^m5 O IJ^, ^^H^^-Xl O S^J^^-zV-Kb-C- 
^milh^^^— ;^i 0 S^a^ofc^til b^iy:3r:/iJ^i^— 7i<:7^/^i5=' 3 0 1 J: 19 ffl 

ti^ti^ hyy^i^^^V'7^-:fmtis 3 0 1 a i u^'X-yy b»s 3 o i b 
20 (Ditm^^Mir:^ i:^Tiyys 7 3)„ ^LT. /^s/:7r 3 0 3 Jt^fh^^^ 
5 0 l;0^b(;3it^S 5 0 1 c^SrlBliff 6 i:^T y^S 7 4)o 

'7 4y'mt}(DUtimS 5 0 1c ^/^5/:7T 3 0 3 (dfEtt^iirfc^fis ^feT^-Y 



wo 2004/032125 



24 



PCT/JP2003/005027 



^:y'!fYy^^^tm^^^'2.^\\t^ JiazlibfcJ;5tc:. x<.7^5/:/s 7 i ~s 7 
3(^MSSrffoT^(D#:Sr#fflU ^^x^x^S 7 4^C*3V^T/■<5/77' 3 0 StJlIB 
5 It^iir^lt^S 5 0 1 c i:> ^:*:fctf#^^l 1 2^s^WU^^«i: ^ffi 
VN-C. h7^;/^i/i5^K7-r:7'ttl;^S 2 0 1 (^x ^'IT'S 8 2)o 

■X5/:/S 8 3), iJ^KijjIH^i 1 licj; tj, ;^7"s/:7's 8 i (^:i3V^-c#ffiUfc 

10 S 8 4)„ ^CD^, T^^zx3i— i5^IM)liIi^2 0 2»*. ;^7^i/:?'S 8 2^^:*3V^T^ 
^^fhfz.y'7y^l^'!fY'7-<-:fmtiS 2 0 l^C^<3V^TT^5'^3-^— iJr i o 4 

vXi 0 3^*@:^^^^/^^^:^7s/=¥>^^;r:/bTV^:5<D-c^ T Ki/:^^#^^ 
(:^Tiy^S 8 7)o 

—y^U—^^'ifoM^. >?J-%l^^-Xl 0 3 /V-KbT— ^Eggtb^^-<— 1 

0 5 tr5^5^i:t3iJ;i9^#Ufc>pj-i^U'VXl 0 3<7)v':7 hi (ix>'Xv':7 h»s 
20 3 0 1 b) i;. h7 5/^V^K7-r^ffi;^S 3 0 1 a ^(^Hs^^ti-^L. ^(Hfli: 
•T?fe5Jt;^S 5 0 1 c^|B*tLT*3< J;9tJ:byh<7)-e, b^^^—^^i^—iJ^^l-s 
ISltbTV^Stb^S 5 0 1 c^fflV^T. K^-T :/ttj;^ 

S 2 0 1 ^IE?ilC^^i-§r ir;eiS-C#, hyy^— ^iX— i5'OT^-feX(D^|£^|^ 



-wo 2004/032125 



25 



PCT/JP2003/005027 



5 5ri:*s-r*#, WfflT-fea„ 



wo 2004/032125 



26 



PCT/JP2003/005027 



^ i: ^ -r § ^ ^fio 
20 2. »^<^f5ISmi^l-IB^(^)fex^^i5^^mt-*3V>T. 



wo 2004/032125 



27 



PCT/JP2003/005027 



uiy:^i!im^'&Mt^'^r \^\^:^t. ±lBg^ V^vPT K v;^ t J; 

20 — 



wo 2004/032125 PCT/JP2003/00S027 

28 



wo 2004/032125 



PCT/JP2003/005027 




wo 2004/032125 



PCT/JP2003/005027 



3/15 



c 



3 



S11 



7r i/xia^ 

, I , 

( mmmr ) 



S12 
S13 
S14 
S15 
S16 



wo 2004/032125 1^ PCT/JP2003/005027 



4/15 




wo 2004/032125 PCT/JP2003/0OSO27 



5/15 






wo 2004/032125 



PCT/JP2003/005027 



6/15 



S23 



S24 



S25 



S26 



}^S27 



S21 
S22 



wo 2004/032125 




PCT/JP2003/005027 



8/15 



oo 



s5 
oo 




wo 2004/032125 



PCT/JP2003/005027 




wo 2004/032125 



PCT/JP2003/005027 



10/15 



CO 



CNJ 
CO 
CO 



Si 

mil 

it! 



O 



wife 

mil 

m 

m 



33 



OH' 



s 



o 

j-np 



I 



LO 
CO 



33 



5 



CO 
CO 
CO 



CO 
CO 



in 

CO 
CO 



CO 
CO 
CO 



CO 
CO 



5^ 



mil 



CO 
LO 
CO 



SIS 
I) 



4iJ 



wo 2004/032125 PCT/JP2003/005027 



11/15 




wo 2004/032125 



PCT/JP2003/005027 



12/15 



in If 



oo 

CO 



AJUW 

m 



G 



rm • 



CM 

oo 

CO 

33 

m 

•R 



45 



CO 

oo 

CO 



oo 

CO 



OO 
CO 



CO 

oo 

CO 



I — 
oo 

CO 



-hp 



& 



v5 



CM 

CO 



• 



CO 
CO 



CO 



rs 



wo 2004/032125 VP PCT/JP2003/005027 



14/15 




wo 2004/032125 



PCT/JP2003/005027 



15/15 



c 



S91 



S92 



]^S93 



S94 




S95 



YES 



S ^7h* l/X*T5 h79+>^* '/ *>7' 



I 



7r Willi 



S97 



S98 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/05027 



A CLASSIFICATION OF SUBJECT MATTER 
Int. CI' G11B7/085 

According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int-Cl*^ G11B7/085, 21/08 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shlnan Kbho 1994-2003 

Kbkai Jitsuyo Shinan Koho 1971-2003 Jitsuyo- Shinan Toroku Koho 1996-2003 

Electronic data base consulted during die international search (name of data base and, where practicable, seardi terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to cimm No. 



JP 11-3977 6 A (Matsushita Electric Industrial 
Co . f Ltd . ) , 

12 February, 1999 (12,02.99), 
Full text; Figs. 1 to 8 
(Family: none) 

JP 9-35281 A (Funai Techno System Kabushiki 
Kaisha) , 

07 February, 1997 (07.02.97), 
Full text; Figs. 1 to 5 
(Family: none) 

JP 9-54962 A (Teac Corp.), 
25 February, 1997 (25.02.97), 
Full text; Figs. 1 to 7 
(Family: none) 



1-6 



1-6 



4-6 



f>r| Further documents are listed in the continuation of Box C. f~| See patent family annex. 



^ Special categories of cited documents: **T* 
'A" document defining the general state of the art which is not 

considered to be of particular relevance 
'E" earlier document but published on or after the international filing "X" 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y^ 
special reason (as specified) 

'O" document referring to an oral disclosure, use, exhibition or other 
means 

'P" document published prior to the international filing date but later "Sd* 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; tiie claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or nriore other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
08 July, 2003 (08.07.03) 


Date of mailing of the international search report 
22 July, 2003 (22.07.03) 


Name and mailing address of die ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 f second Rheftrt Onlv 1QQ«^ 



INTERNATIONAL SEARCH REPORT 



Intemational application No. 

PCT/JP03/05027 



C (Continuatioii). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriatCi of the relevant passages 


Relevant to claim No. 


A 


JP 57-60540 A (Fujitsu Ltd.), 
12 April, 1982 (12.04.82), 
Full text; Figs. 1 to 8 
(Family: none) 


1-6 



Form PCT/ISA^IO (continuation of second sheet) (July 1998) 



HSSttilPS:-!- PCT/J PO 3/0 5 0 2 7 



A. isMoju-rsi^if m^^^^m ( i p o ) 

I n t. C 1 ' Gl IB 7/0 8 5 



|^«r^Tofca/MSSfi|sF (BIS#tF^ (IPC) ) 

Int. CI' GllB 7/085 , 2 1/08 



03|s:H5lffiJlf||<2s^ 1922-1996^ 

B^H^ffl^^^^^ 1971-2003¥ 

B=*:Hl£®mffl^^4it$R 1994-2003^ 

B3|c|l^ffl»f^a$^« 1996-2003^ 









Y 


jp 11-39776 A (.^rm^mm^^m 


1-6 




1999.0 2.12 






1^1-8 










Y 


JP 9-35281 A (.m^'r^ J e/';5^7"A^*^#%t) 


1-6 




1 9 9 7. 0 2. 0 7 






iai-5 











r&j m—''<7'>h7T^v-xm. 



0 8. 0 7. 0 3 


22„07.C 




B*H#fP;T (I SA/J P) 
0 0-8 9 1 5 
m^^ff f^ffl EfSd^MHT i 4 # 3 # 


eg- 

®IS»-^ 03-3581-1101 1* 


5D 


9 3 6 8 


liSi 3 5 5 0 



«IS;PCT/I SA/2 1 0 (IS2^-i?) (1 998^7.^) 



HKSttJIS#-g- PCT/J PO 3/0 5 0 2 7 



C m%) . 



JP 9-54 9 6 2 A {fr^Ty-i^W^m 
1 9 9 7. 0 2. 2 5 
01-7 



4-6 



JP 57-60540 
1 9 8 2. 04. 1 2 
01-8® 



1-6 



«IS:PCT/I SA/2 1 0 (02'<-S^O?igg#) (1 9 9 8^7^) 



